Behavioural isolation plays a critical role in several recent models of speciation. A detailed understanding of the process of speciation requires analysis of taxonomic groups that have not completed reproductive isolation. We studied D. silvestris and D. heteroneura because they are still in the process of divergence: behavioural isolation between them is incomplete, and neither postzygotic nor ecological isolation has been detected. Behavioural isolation is due to the failure of courtships between male D. silvestris and female D. heteroneura: there is no postzygotic isolation from either parental species. The F1 hybrids are as successful in courtship with parental individuals as same-species pairs, which suggests that the hybrids resemble male D. heteroneura or female D. silvestris in some behaviour patterns that are crucial to mating success. We searched for this crucial resemblance by examining courtship between F1 hybrids and the parental adults. We found that successful F1 males are somewhat more similar than unsuccessful F1 males to D. heteroneura males, but nevertheless they were intermediate between males of the two species. We also found that in both species the presence of female wings is necessary for courtship to proceed to copulation. These results reinforce an earlier report that behavioural isolation between these species is largely attributable to the decision as to whether to court at all, rather than to the details of courtship.
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Both prezygotic and postzygotic isolating barriers may be involved in speciation, and these have generally been given equal importances (Dobzhansky 1970) . However, recent models suggest that prezygotic isolation, particularly behavioural isolation, may be more important than other kinds of isolating barriers in permitting speciation to take place readily and rapidly (Turner & Burrows 1995; Gavrilets & Boake 1998) . The recent interest in understanding the relationship between sexual selection and speciation is probably due to Lande's (1981) enormously influential treatment of Fisher's (1958) model of sexual selection. Because of Lande's and other recent models, female mating preferences and the genetic control of behavioural differences between species are receiving increasing attention (e.g. Wells & Henry 1995). That is, instead of simply demonstrating that behavioural isolation exists, scientists now wish to identify the mechanisms underlying isolation and describe their genetic control in an attempt to understand evolutionary processes.
Mating behaviour may contribute to isolation between species in a wide variety of invertebrate and vertebrate taxa. In particular, sexual selection has been implicated in the radiation of cichlids in Lake Malawi (Turner 1994) and in the radiation of Hawaiian Drosophila (Kaneshiro 1976; Kaneshiro & Boake 1987) . In birds, groups with greater plumage dimorphism, which is generally supposed to be sexually selected, are more species-rich (Mitra et al. 1996) . In plethodontid salamanders, behavioural isolation is associated with genetic and geographic isolation (Arnold et al. 1993) . Investigations of acoustic signals in crickets and frogs have a long history of attempts to understand the nature of the mismatches in sexual signals between two species (Ewing 1989; Andersson 1994) . Behavioural isolation has been more thoroughly surveyed in Drosophila (Coyne & Orr 1989 , 1997 than in any other genus. Despite this scrutiny, these studies of Drosophila have only rarely included detailed observations of courtship and thus cannot be used to understand the processes by which behaviour that influences mating within a species comes to influence isolation between species.
To evaluate any model for explaining speciation, it is necessary to identify traits that contribute to isolation between incipient species. Research that is directed towards understanding the process of speciation needs to be focused on species or populations that are still diverging. Investigations of well-formed species could be misleading because the differences could have evolved
